Background While the relationship between combat exposure and alcohol problems is well-established, the role of perceptions of trauma is less understood. The goal of this study was to explore associations between National Guard (NG) and reserve soldiers' perceptions of combat experiences as traumatic and alcohol problems, and to examine marital satisfaction as a possible protective factor. Methods The Operation: SAFETY study recruited US Army Reserve and NG soldiers and their partners to complete a questionnaire covering many physical and mental health, military service, and substance use topics. Negative binomial regression models examined the impact of perceived trauma of combat experiences on alcohol problems (N = 198). The potential role of marital satisfaction as a resiliency factor was also examined. Results The perception of combat experiences as traumatic was associated with increased risk of alcohol problems (risk ratio [RR] = 1.06, 95% confidence interval [CI] 1.01, 1.12; p = 0.024). Combat exposure itself showed no relationship. Marital satisfaction had a significant interaction with perceived combat trauma on alcohol problems (RR = 0.90, 95% CI 0.81, 0.99, p = 0.046), such that soldiers who perceived combat exposure as moderately-highly traumatic were less likely to have alcohol problems when they rated their marital satisfaction highly. Conclusions Our results demonstrate that the perception of combat experiences as traumatic may be a greater contributor to adverse outcomes, such as alcohol problems, than mere combat exposure. They also demonstrate the importance of marital satisfaction as a resiliency factor, particularly at the highest levels of trauma.
Introduction
The association between deployment and/or combat exposure and alcohol misuse is well-established in literature on military populations [1] [2] [3] [4] [5] [6] [7] [8] . Although rates of alcohol use in the military are generally high, particularly for binge and heavy drinking [9] , there is evidence that the experience of deployment and combat puts individuals at greater risk, possibly as a means of self-medicating for internalizing factors, such as post-traumatic stress disorder (PTSD) and depression [5] . In addition, reserve and National Guard soldiers have been found to be at greater risk of alcohol problems specifically [6] , and post-deployment problems generally [4] than their active duty counterparts.
Combat exposure and alcohol problems in the military
A growing body of research acknowledges that all deployment and combat exposures cannot necessarily be treated as equal or as binary (i.e., experienced combat vs did not experience) and researchers have called for studies that explore the relationship between combat exposure and alcohol misuse in greater detail [1, 10] . Several recent studies are beginning to examine these issues, particularly as they pertain to amounts and types of combat exposures. For example, one study found that veterans deployed to Operation Iraqi Freedom experienced significantly worse outcomes, including 1 3 alcohol use, than veterans deployed to Operation Enduring Freedom (Afghanistan) [11] . Another demonstrated that among active duty soldiers from all branches of service, compared to deployment with no combat and low to moderate levels of combat exposure, higher levels of combat exposure were found to be significantly related to binge drinking, heavy drinking and alcohol problems [9] . Among US Army active duty infantry brigade combat teams surveyed 3-4 months post-deployment, 25% (225/1080) screened positive for alcohol misuse [10] . Those who screened positive had significantly more combat experiences and alcohol misuse was more likely in soldiers who experienced direct threat of death or injury to themselves [10] .
Perception of trauma
Researchers recognize that it is not only the experience of a potentially traumatic event that may lead to adverse outcomes, but also the individual's perceptions of that event.
The place of a severe event within the full context of an individual's life, combined with a resulting negative self-rating, is correlated with higher likelihood of difficulties [12] . Research around predictors of PTSD has emphasized that it is not necessarily the traumatic experience itself, but the individual's perception of direct threat to their life resulting from the experience, that is associated with the development of PTSD [13] . One meta-analysis concluded, "the in-themoment appraisal and meaning of the traumatic stressor may have as much to do with explaining who develops PTSD as do the more static factors" [13] . Among police officers, researchers have found that a strong sense of vulnerability or threat to physical integrity was associated with PTSD, above and beyond other factors, such as emotional reactivity and moral responsibility which did not demonstrate significant associations [14] . Research in military populations has likewise demonstrated the importance of perception of threat for determining PTSD outcomes, providing evidence that inaccurate threat appraisals lead to worse outcomes [15, 16] . This indicates that it is important to consider not only exposure to combat, but the individual soldier's perception of that combat experience as traumatic. To our knowledge, this has only been examined in military populations in relation to PTSD, and work is needed to examine these associations as they relate to other outcomes, such as alcohol use.
Marriage as a protective factor
Marital status is often found to be related to alcohol use, and marriage in civilian populations has been shown as an event that leads to a decline in overall alcohol consumption and particularly in excessive drinking [17] . Similarly, in military populations total drinking, binge drinking and alcohol misuse have been shown to be more likely in unmarried male soldiers [7, 10, 18] .
Beyond marital status alone, higher levels of satisfaction in the intimate partner relationship are an important protective factor against mental health and substance use outcomes. For example, in civilian populations research has demonstrated that over the first 4 years of marriage, higher levels of marital satisfaction were protective against subsequent alcohol problems for both husbands and wives [19] . Other studies have demonstrated that marital dissatisfaction and intimate partner violence both are associated with a greater frequency of problematic alcohol consumption [19] . The importance of the marital relationship has long been acknowledged in the treatment setting, and Alcoholfocused Behavioral Couple Therapy (ABCT) has been used to successfully treat alcohol use disorders [20, 21] . Furthermore, baseline marital satisfaction at treatment initiation has also been associated with better outcomes [22] , indicating couples in greater distress may need longer treatment [21] . Researchers have also demonstrated that marital closeness predicts more favorable outcomes related to substance abuse treatment for cocaine and heroin users, such that closer and more personal relationships are associated with better treatment outcomes [23] .
In our previous work in the military population, specifically among National Guard and reserve soldiers, we found that marital satisfaction was a resiliency factor associated with decreased levels of anxiety, depression, PTSD, and anger among male soldiers who experienced combat [24] . Other work in military populations has demonstrated that poor marital satisfaction and family stress are associated with greater PTSD severity [25, 26] and that reservists with stronger relationships were better able to cope with the stresses of deployment [27] . To our knowledge, no one has yet examined the role of marital satisfaction as a possible protective factor in the association between trauma exposure and drinking outcomes in military populations, active or reserve.
Given the gaps identified in current research, the goal of this study was to go beyond simply assessing combat exposure, and explore associations between individual soldiers' perceptions of combat experiences as traumatic and alcohol problems in a sample of National Guard and reserve soldiers. We also sought to explore the interactions between marital satisfaction and perceptions of trauma with alcohol problems.
Methods
This work is a part of an ongoing longitudinal study, Operation: SAFETY (Soldiers and Families Excelling Through the Years), that is broadly focused on the health of National Guard and reserve soldiers and their spouses. The purpose of the overall study is to explore how reserve soldiers and their partners impact each other's physical and mental well-being.
Data collection

Recruitment
Detailed methods have been described elsewhere [24, 28, 29] Soldiers were screened on six inclusion criteria: (1) the couple is married or living as if married; (2) one member of the dyad is a current Army Reserve or National Guard soldier; (3) the soldier is between the ages of 18 and 45; (4) both partners are able to speak and understand English; (5) both partners are willing and agree to participate in the study; and (6) both partners have had at least one alcoholic beverage in the past year. Following this in-person screening, all soldiers were contacted within 1 week regarding their eligibility status.
We met with 47 units across New York State. This resulted in 731 soldiers and partners eligible for the study. Of those, 572 (78%) agreed to participate and 83% of couples (N = 472) completed some part of the survey. Given that the nature of the main study was to examine spousal influence, only surveys where both partners completed the entire survey were included for follow-up (N = 418). We examined the differences between those that passed and enrolled vs those who passed and did not enroll based upon the screening form. Couples where a civilian partner screened for the study (n = 11) were less likely to enroll (p < 0.001). No differences existed between those who enrolled and completed vs those who enrolled and did not complete.
Survey administration
The surveys were administered through a secure HIPAAcompliant online survey programming software, StudyTrax™ which allowed for data encryption. Soldiers and partners who lived in the Western New York area were invited to the State University of New York at Buffalo Center for Health Research (UBCHR) to complete their online surveys. For soldiers and partners outside of the Western New York area, separate login information was sent to each partners' email. All participants provided informed consent to participate in the study.
Participants
The present work focuses on a cross-sectional subsample from the overall parent study comprising male and female soldiers (current or previous military service) who: (1) have been deployed, and (2) 
Measures
Alcohol problems
Alcohol use and associated problems were assessed with the Alcohol Use Disorders Identification Test (AUDIT) [30] . The AUDIT consists of 10 items rated on a 4-point scale from 0 (Never) to 4 (Daily or almost daily), with scores ranging from 0 to 40 (alpha: 0.78). Items include things such as, "How often do you have a drink containing alcohol?", "Have you or someone else been injured because of your drinking?", and "How often during the last year have you had a feeling of guilt or remorse after drinking?".
Marital satisfaction
Relationship functioning was assessed with the Marital Adjustment Test (MAT) [31] . This 15-item instrument measures overall marital satisfaction and adjustment of husbands and wives to each other (range 2-158; alpha = 0.77). Marital satisfaction was dichotomized into low (values under 100) and high (100-158) as scores under 100 indicate moderately to severely distressed relationships [31] .
Combat exposure
Combat exposure was assessed with the Combat Experiences Scale from the Deployment Risk and Resilience Inventory-2 (DRRI-2; [32] ). Participants reported on the frequency with which they encountered 17 objective events and circumstances occurring in their most recent warzone experience, ranging from 1 (Never) to 6 (Daily or almost daily). Items include things such as, "I personally witnessed enemy combatants being seriously wounded or killed", "I was exposed to hostile incoming fire", and "I fired my weapon at enemy combatants". Scores range from 17 to 102 with higher scores indicating greater combat exposure (alpha = 0.94).
Perceived trauma of combat exposure
Perceived traumatic combat exposure was assessed with the three military related items of the Traumatic Events Questionnaire (TEQ) [33] . The questions assessed the following items for the soldier's most recent deployment: (1) receiving friendly or hostile fire, (2) being a Prisoner of War, and (3) witnessing an atrocity. The perception of each of these events as traumatic was reported on a 7-point scale (1 "not at all" to 7 "extremely"). The TEQ has been shown to have high test-retest reliability [33] .
Time in military service
Participants were asked to report length of time in the US Army Reserve, National Guard, and other service branches. A cumulative sum was created across all service branches.
Sex
Participants reported whether they were male or female.
Analysis
Descriptive statistics were used to characterize the sample. Unadjusted negative binomial regression models examined the relationship between perceptions of trauma and alcohol problems. Adjusted models included combat exposure, marital satisfaction, time in military service, and sex. Importantly, the goal of this work was to explore if perceptions of trauma, and not simply combat exposure, were related to alcohol problems; thus, adjusted models controlled for combat exposure. Given that more time involved in the military allows for a greater opportunity for exposure to deployment and combat, a cumulative number of years served in all military branches was used as a covariate in the regression models. Additionally, we controlled for sex because of differences in experiences with combat exposure. As more women engage in combat military roles, it is increasingly important to examine sex within models. To examine marital satisfaction as a potential resiliency factor against alcohol problems among soldiers, an interaction term for the perceived trauma of combat and marital satisfaction was added to the adjusted regression model.
Results
Descriptive results
Twenty-one percent of the sample had an AUDIT score ≥ 8 indicative of hazardous drinking [30] . Mean AUDIT scores were 5.1 (SD = 3.9). The mean rating of perceived trauma of combat experience was 4.0 (SD = 1.9) and the mean combat exposure score was 34.72 (SD = 15.9). Marital satisfaction mean scores were 111.3 (SD = 27.2).
Main effects
Perceived trauma of combat exposure was positively associated with alcohol problems in the unadjusted model (risk ratio [RR] = 1.06, 95% confidence interval [CI] 1.01, 1.12; p = 0.024). This association persisted even after controlling for combat exposure, marital satisfaction, time in military, and sex (RR = 1.06, 95% CI 1.01, 1.12; p = 0.024; Table 1 ). Combat exposure was not related to alcohol problems. Being female was protective against alcohol problems (RR = 0.65, 95% CI 0.46, 0.91; p = 0.012). Interestingly, greater time in military service was also protective against alcohol problems (RR = 0.98, 95% CI: 0.97, 0.99; p = 0.036). 
Interaction effects
A potential buffering effect of marital satisfaction on the relationship between perceived trauma of combat exposure and alcohol problems was examined. To examine the potential effects of an interaction between perceived trauma of combat exposure and marital satisfaction on alcohol problems while controlling for sex and time in military service, an interaction term was added to the adjusted regression model. Predictive margins were also calculated to determine the stratum-specific interactions between perceived trauma of combat exposure and marital satisfaction on alcohol problems. Marital satisfaction had a significant interaction with perceived trauma of combat exposure on alcohol problems (RR = 0.90, 95% CI 0.81, 0.99, p = 0.046; Table 2 ). Predictive margins showed that soldiers who perceived the combat exposure in their most recent deployment as moderately to highly traumatic were less likely to have alcohol problems when they also rated their marital satisfaction as high (Fig. 1) . Consistent with the first model, years of service was protective (RR = 0.98; 95% CI 0.97, 0.99; p = 0.044) as was being female (RR = 0.65; 95% CI 0.46, 0.90; p = 0.011).
Discussion
Overall, our results demonstrate that among National Guard/ reserve soldiers who experienced direct combat, the perception of these events as traumatic, and not simply the combat exposure, was associated with an increased risk of alcohol problems. Previous work has clearly demonstrated that combat exposure and trauma are related to alcohol problems [1] [2] [3] [4] [5] [6] [7] . However, our results significantly expand the current evidence, by demonstrating the importance of perceptions of combat as traumatic. This indicates that the amount of combat exposure may be less important than the perceptions of that exposure. Thus, though two soldiers can experience the same levels of combat exposure, it is the soldier's individual perceptions of these events as highly traumatic that is associated with negative outcomes, in this case, alcohol problems. This is similar to findings around PTSD which have demonstrated that perceptions of experiences are important, and perhaps even more so, than the experience itself [13, 15, 16] . Specifically, research has reported that National Guard soldiers who reported low perceived levels of preparation for their deployment experienced higher perceived levels of threat related to combat exposure and higher levels of PTSD than soldiers who felt more prepared and had a more realistic appraisal of the threat of combat [15] . Similarly, another study demonstrated that among Armed Forces personnel in the United Kingdom, the perception of experiences as a direct threat to one's own life, and a sense that combat experiences were outside of one's preparation and job duties, were strongly associated with PTSD symptoms [16] . To our knowledge, no other studies have demonstrated this association as it relates to alcohol problems among military populations, particularly reserve and National Guard members. While combat exposure is a non-modifiable condition A second significant contribution of this work is the demonstration that marital satisfaction is protective against alcohol problems, particularly at the highest levels of trauma. To our knowledge, this is the first study to examine the role of marital satisfaction as a resiliency factor for alcohol use in military populations. Given the findings of the importance of marital satisfaction as protective factor for a variety of substance use outcomes in different populations [19, 23, 34] , and for other outcomes in military populations [24] [25] [26] , it is logical that it would function in a similar manner in these circumstances. Previous studies in military populations have demonstrated that post-deployment social-ecological factors seem to be more strongly associated with outcomes than military experience factors [35, 36] and marital and family support are primary factors in a soldier's social environment. Pre-and post-deployment preparation should include interventions to strengthen marital relationships to help protect against alcohol problems. There has been some recognition of the importance of supporting the military couple as a unit [37] [38] [39] . For example, Mission Reconnect-a partnerbased, self-directed program of integrative therapies demonstrated significant improvements in PTSD, depression and stress [38] . Another study reported on an intensive retreat for military couples, noting a significant decrease in veterans' trauma symptoms and partners' distress [40] . Lewis et al. recently reviewed ten articles reporting on the results of interventions for military couples, most of which demonstrated some positive results, but they note a need for not only more recognition of couple-based interventions, but also a lack of work that takes into account marital satisfaction [39] . To our knowledge, none of these have specifically looked at the impact of military couples' based interventions on substance use outcomes, including alcohol use.
Limitations
The data presented here are subject to a few limitations. First, all data are self-reported by participants and alcohol problems were not clinically verified. However, this method is standard for collecting this type of information, and all data were collected using validated tools. Second, these results represent baseline data from an ongoing longitudinal study; additional years of data may shed new light on baseline trends or reveal additional findings. Longitudinal data collected in future phases of this project will allow us to monitor trends over time in alcohol use outcomes and compare pre-and post-deployment use for soldiers who deploy during the study period. Third, data from Army National Guard and reserve soldiers may not be generalizable to active duty soldiers or those from other branches.
Future directions
Our results provide important evidence supporting a notion that it is the perception of combat experiences as traumatic above the actual combat exposure per se, which contributes to adverse outcomes, such as alcohol problems. They also demonstrate the importance of marital satisfaction as a resiliency factor, particularly at the highest levels of trauma. Future work should consider perceptions of trauma related to a more diverse range of health outcomes over a longitudinal period.
